Flow cytometric analysis of micronucleus induction in rat bone marrow polychromatic erythrocytes by 1,2;3,4-diepoxybutane, 3,4-epoxy-1-butene, and 1,2-epoxybutane-3,4-diol.
Automation of the analysis of micronucleus induction with flow cytometry was developed by using mouse bone marrow or peripheral blood. In the present study, we report the use of flow cytometry for the identification and quantification of micronuclei (MN) induced in rat bone marrow polychromatic erythrocytes. Three metabolites of the industrial chemical 1,3-butadiene, namely 1,2;3,4-diepoxybutane (DEB), 3,4-epoxy-1-butene (EB) and 1,2-epoxybutane-3,4-diol (diol-EB), were studied in addition to mitomycin C and cyclophosphamide, which served as positive controls. DEB showed a dose-dependent increase in the frequency of MN, whereas EB was completely negative and diol-EB only weakly positive at one dose level. The effect of the positive control compounds was observed 48 h after a single injection in a dose-dependent manner. Flow cytometry was an effective method to quantitate bone marrow MN induction in the rat when density gradient separation of polychromatic erythrocytes is used. The results are compatible with the theory that oxidation of EB to the mutagenic metabolite DEB occurs at a low rate in rat bone marrow and that EB is detoxified by epoxide hydrolase and by conjugation with glutathione by glutathione transferase yielding nonmutagenic metabolites. Thus, the reported lack of MN induction by 1,3-butadiene inhalation in rat bone marrow is explained.